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[57] ABSTRACT 
A device is provided comprising a printing head for 
printing a sheet, a rotary motor, and transmission means 
transforming the rotary movement generated by the 

> motor, on the one hand into a reciprocating rectilinear 
movement driving the printing head and, on the other 
hand into a movement driving the printing sheet in 
synchronism with the reciprocating movement of the 
printing head. 

1 Claim, 3 Drawing Figures 



U.S. Patent Dec. '13, 1983 Sheet 1 of 3 4,420,763 



US. Patent Dec. 13, 1983 Sheet 2 of3 4,420,763 

1% 



U.S. Patent Dec. 13,1983 Sheet 3 of3 4,420,763 

‘ FiG_-5 

‘1 
//// 
1/11 



4,420,763 
1 

ELECI‘ROMECHANICAL PRINTING DEVICE 
FOR A PRINTER OF THE SERIES-PARALLEL 

TYPE 

BACKGROUND OF THE INVENTION 

' The present invention relates to electromechanical 
printing devices for printers of the series-parallel type. 

Series-parallel type printers are well known. Their 
printing head is reciprocated with a rectilinear motion 
parallel to the lines of printing and comprises n elements 
(n being a positive whole number) each able to print a 
succession of k consecutive dots along a line (k being a 
positive whole number). To provide movement of the 
printing head, present-day printers use a rotary motor 
coupled to an eccentric (or to a cam) placed in an aper 
ture providedin the printing head. Furthermore, these 
printers comprise an auxiliary rotary motor coupled to 
a device for moving the printing sheet and a circuit for 
controlling the motors. This circuit controls the motors 
so as to reciprocate the printing head with a linear 
movement parallel to the lines of printing and so as to 
advance the printing sheet as soon as the printing of one 
line is ?nished. The two motors and their control circuit 
have the disadvantage of being expensive. 

Furthermore, a printing device is known comprising 
a single motor, a roller supporting a sheet, a ?xed print 
ing head, ?rst transmission means transforming the ro 
tary movement supplied by the motor into a rotational 
movement of the roller about its axis, so as to cause said 
sheet to advance, second transmission means for trans 
forming the rotary movement generated by said motor 
into a reciprocating rectilinear movement applied to the 
roller, parallel to its axis and synchronous with the 
movement of said sheet. Such a device is described in 
European patent application No. 80 4006328, it has as 
drawback difficult access to the sheet, since the printing 
head is ?xed to the frame, on the one hand and, on the 
other hand, the roller is connected to the'frame by two 
mechanical transmission systems, one for providing its 
reciprocating rectilinear movement and the other for 
providing its rotation. 

SUMMARY OF THE INVENTION 

The present invention has as object an electrome 
chanical printing device having the advantage of using 
only a single rotary motor for controlling both the ad 
vance of the paper and the movement of the printing ' 
head which results in lower construction costs and 
further requiring only rotation of the roller, which sim 
pli?es the drive system so as to allow ready removal of 
the roller in order to handle the paper sheet. 
The invention provides an electromechanical print 

ing device for a printer of the series-parallel type com 
prising: 

a printing head; 
~ a roller supporting a sheet to be printed; 
a rotary motor; ' . 

‘first transmission means for transforming the rotary 
' movement generated by the motor into a rotational 
movement of the roller about its axis so as to cause 
the sheet to advance; 

second transmission means for transforming the ro 
tary movement generated by the motor into a re 
ciprocating rectilinear movement applied to the 
printing head, perpendicular to and synchronous 
with the ‘movement of the sheet. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be better understood and other 
characteristics will appear from the description and 
drawings relating thereto in which: 
FIG. 1 is one example of an embodiment of the device 

of the invention; 
FIGS. 2 and 3 show parts of the device seen in sec 

tional planes in FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. 1 shows one embodiment of the device of the 
invention for a thermal printer of the series~parallel type 
whose printing head has the width of a line and is pro 
vided with n electrodes (not shown); each electrode 
being able to print two dots for a movement of the 
printing head over a distance equal to half the gap sepa 
rating two consecutive electrodes. 

This device comprises a rotary stepper motor 4, a 
thermal printing head 1 for printing a sheet of electro 
sensitive paper 2, a roller 3 on which the sheet of paper 
2 is placed, and transmission means transforming the 
rotary movement imparted by motor 4, on the one 
hand, into a reciprocating rectilinear movement driving 
printing head 1 and, on the other hand, into a rotary 
movement driving roller 3. The direction of the recipro 
cating rectilinear movement imparted to the printing 
head 1 is y’y. This direction is parallel to the lines of 
printing on sheet 2 and to the rotational axis of roller 3. 
The result is that rotation of roller 3 causes movement 
of the sheet of paper in a direction perpendicular to the 
printing lines. 
The principle used for the transmission means of the 

device consists in synchronizing the movements of 
printing head 1 and roller 3 so as to allow the paper to 
advance at the end of the printing of one line and before 
the printing of a new line. 
The movement of printing head 1 is'generated by 

eccentric 5 placed inside an aperture provided in the 
printing head 1. In fact, this eccentric 5 is coupled to 
motor 4 by means of a transmission shaft 6 which corre 
sponds to the rotational axis of the eccentric'5 and to the 
shaft of motor 4. It follows that the eccentric 5 trans 
forms the step by step rotational movement generated 
by motor 4 into a reciprocating rectilinear movement, 
along direction y’y, driving the printing head 1. The 
movement of printing head 1 occurs from a ?rst end 
most position (position 1) to a second endmost position 
(position 2). The step of motor 4 is 90'’ and the number 
of times this motor stops during a cycle of the transla 
tional movement of printing head 1 is four. Each stop of 
the motor corresponds to an endmost position of print 
ing head 1. FIGS. 2a, 2b, 2c and 2d show better the 
movement actuating printing head 1. In these ?gures 
there are shown the printing head 1, the transmission 
shaft 6, the eccentric 5 and the rectangular section 30 of 
the aperture provided in printing head 1, seen from the 
plane of section AA of FIG. 1. 

In these ?gures, there has also been shown an orthog 
onal reference OX1X1 whose origin 0 corresponds to 
the center of the section of the transmission shaft 6. This 
reference is only used to show the rotary movement of 
eccentric 5. Times t1, t2, t3 and t4 correspond to the four 
times when motor 4 stops during a cycle of the transla 
tional movement of printing head 1. 
FIG. 2a corresponds to the position of printing head 

1 at time t1. This position is the ?rst endmost position of 
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printing head 1, i.e. position 1. Between times t1 and t2, 
transmission shaft 6 rotates by 90° and causes a linear 
movement of printing head 1. This movement has an 
amplitude d. At time t; eccentric 5 and printing head 1 
are in the position shown in FIG. 2b. This position 
corresponds to the second endmost position of the 
printing head 1, i.e. position 2. Between times t2 and t3, 
the transmission shaft 6 again rotates by 90“, but this 
rotation does not cause translation of printing head 1. 
At time t3, printing head 1 is then still in position 2 as 
shown in FIG. 20. Between times t3 and t4, transmission 
shaft 6 again rotates by 90°. This time, printing head 1 is 
moved from position 2 to position 1. At time t4, printing 
head 1 is then in the position 1 as shown in FIG. 2d. 
Finally, between time t4 and ‘time t1 of the following 
cycle, there occurs a further rotation through 90° of 
transmission shaft 6. At time t1 of the following cycle, 
the position of printing head 1 is then again that shown 
in FIG. 2a, i.e. position 1. The cyclical movement then 
continues as has been described. _ ‘ 

The electrodes of printing head 1 are controlled so as 
to print the sheet at the characteristic times t1, t2, t3 and 
t4 of each cycle of theymovement of printing head 1. In 
fact, these times correspond on the one hand to the 

I times when printing head 1 is stopped and on the other 
hand to the endmost position of printing head 1. For 

. each line of printing, it is necessary for each electrode to 
be able to print two different dots. The method consists 
in giving a ?rst printing order to the n electrodes at time 
t1, moving the printing head 1 between times t1 and time 
t2, giving a second printing order to the n electrodes at 
time t2, controlling an advance of the printing sheet 
between times t; and t3 so as to present to the n elec 
trodes a blank printing line and so on. To implement this 
method with a single motor 4, there has been provided 
between motor 4 and roller 3 transmission means which 
transform the rotary movement of motor 4 into a rotary 
movement driving roller 3 only between, on the one 
hand, times t; and t3 and, on the other, times t4 and t1 of 
the rotational cycle of motor 4. Thus the advance of the 
sheet will be controlled between the end of the printing 
of each line and the beginning ofv the printing of the 
following line. . v 

The transmission means for implementing this 
method are shown in FIG. 1. In this ?gure, it can be 
seen that motor 4 is coupled to roller 3 through a trans 
mission formed from: a ?rst synchronous pulley 7 
whose rotational axis corresponds to shaft 6 and a sec 
ond synchronous pulley 9 coupled to synchronous pul 
ley 7 through the serrated belt 8, an endless screw 11 
whose axis of rotation 10 along direction x’x corre— 
sponds to the axis of rotation of pulley 9, a gear wheel 
12 meshing with endless screw 11, a gear wheel 13 
whose axis of rotation 20 corresponds to the axis of 
rotation of gear wheel 12, a gear wheel 14 meshing with 
gear wheel 13 and having an axis of rotation 15 corre 
sponding to the axis of rotation of roller 3. 
The transmission formed by pulleys 7 and 9, transmis 

sion shaft 6, shaft 10 and the serrated belt 8 functions to 
drive endless screw 11 with a rotational movement 
about shaft 10. The gear ratio of this gearing is 1, so that 
a 90° rotation of screw 11 corresponds to a 90° rotation 
of the shaft of motor 4. As for the gearing formed by 
gear wheels 13 and 14 and transmission shafts 15 and 20, 
it serves for driving roller 3 with a rotational movement 
about axis 15. To each gearing step of gear wheel 12 
there corresponds a rotation of roller 3 which causes 
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4 
sheet 2 to advance over a length equal to the gap be 
tween two consecutive printing lines. 
The gearingrelative to gear wheel 12 and endless I 

screw 11 is the most complex. To better understand its 
working, this gearing has been shown in FIG. 3, seen 
from the plane of section BB of FIG. 1. 
The face of gear wheel 12 which is seen from this 

sectional plane BB comprises the totality of teeth d,- (i 
varying from 1 to 32). These teeth d; have a cylindrical 
shape. They are spread out along a concentric circle at 
the circumference of the wheel and mesh successively 
in the thread of the endless screw 11. The form of the 
thread is alternately helical and circular. The timing of 
the change of shape of the thread corresponds to a 
quadrant of screw 11. In fact, as shown in FIG. 3, the 
thread of screw 11 is circular over a quadrant of the 
screw, helical over the next quadrant and then circular 
and so on. It may then be considered that the screw 
comprises an active part formed from the two quadrants 
comprising the helical shaped thread and an inactive 
part formed from the two quadrants comprising the 
circular shaped thread. To the successive rotational 
steps of screw 11 there correspond alternately a quad 
rant comprising the circular shaped thread and a quad 
rant comprising the helical shaped thread. Screw 11 is 
previously positioned so that the active part of the 
screw corresponds to a rotational step of motor 4 occur 
ring either between times t2 and t3 or between times t4 
and t1 of each cycle of rotation and that the inactive part 
corresponds to the rotational step occurring either be 
tween times t1 and t; or between times t3 and t4. Thus, 
screw 11 only causes gear wheel 12 to rotate and so 
sheet 2 to advance between times t; and t3 and between 
times t4 and t1 of each cycle of rotation of .‘motor 4. 
The operation of the printing device of the invention 

during a rotational cycle of motor 4 can be summed up 
in the following way: ' 
Time t1: printing head 1 is in position 1;‘ the n elec 

trodes are controlled so as to print at most n dots 
along a line x of sheet 3. 

Between times t1 and t2: printing head 1 is moved 
from position 1 to position 2. Sheet 3 is not moved. 

Time t2: printing head 1 is in position 2; the n elec 
trodes are controlled so as to print at most In dots 
along line x of sheet 3. 

Between times t; and t3: the sheet of paper 3 is ad 
vanced. The printing head 1 remains in position 2. 

Time t3: printing head 1 is in position 2; the n elec 
trodes are controlled to print at most n dots along 
line 2 following line x. 

Between times t3 and t4: printing head 1 is moved 
from position 2 to position 1. The sheet of paper 3 
is not advanced. ' 

Time t4: printing head 1 is in position 1; the n elec 
trodes are controlled for a new printing of line 2. 

Between time t4 and time t1 of a new cycle of rotation: 
printing head 1 remains in position 1, sheet 3 is 
advanced. Then the cycle of the movement is re 
peated. ' 

For handling the sheet of paper 2, for example when 
a new roll of paper is ?tted, roller 3 may be easily 
moved away from printing head 1. Gear wheels 13 and ' 
14 form a convenient means for imparting a rotational 
movement to roller 3 while still allowing it to be'moved 
away from printing head 1. 

It is within the scope of a man skilled in the art to use 
other means for achieving this transmission of a syn 
chronous rotational movement, more particularly by 
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using two synchronous pulleys connected together by a 
serrated belt. I 

The invention is ‘not limited to the embodiments de 
scribed and shown. In particular, it is within the scope 
of a man skilled in the art to provide. gearing other than 
those described without departing from the scope and 
spirit of the invention. 
What is claimed is: 
1. An electromechanical printing device for a printer 

of the series-parallel type, comprising: 
a printing head; 
a roller supporting a sheet to be printed; 
a rotary stepper motor; _ 
?rst transmission means for transforming the rotary 
movement generated by the motor into a rotational 
movement of the roller about its axis, so as to cause 
said sheet to advance; and 

second transmission means for transforming the ro 
tary movement generated by said motor into a 
reciprocating rectilinear movement applied to the 
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printing head, perpendicular to and synchronous 
with the movement of said sheet; 

said second transmission means comprising an eccen 
tric mounted on the shaft of the motor and placed 
in an aperture provided in the printing head; 

said ?rst transmission means comprising means cou 
pled to said motor so as to transmit only one rota 
tional step out‘of two and to transform it into a 
rotational movement applied to said roller, said 
last-mentioned means comprising: 

an endless screw having a thread formed of several 
sectors alternately circular in shape and helical in 
shape, each sector corresponding to a step of the 
motor; 

transmission means for transmitting the rotational 
movement of the motor to the endless screw; and 

a gear wheel, meshing with said endless screw and 
coupled to said roller so as to impart thereto a 
rotational - movement. 

* * III III * 


